STATE OF HAWAI

TITLE 12 DEPARTMENT OF LABOR AND | NDUSTRI AL RELATI ONS

SUBTI TLE 8 DIVI SI ON OF OCCUPATI ONAL SAFETY AND HEALTH

CHAPTER 221

EXI STI NG AND NEW BO LERS AND PRESSURE VESSELS

§12-221-1 | nspection of boilers and pressure vessels

§12-221-2 Boil ers and pressure vessels inproperly prepared for
i nspection

8§12-221-3 Lap- seam crack

§12-221-4 Pressure tests

§12-221-5 Saf ety-val ve m ni num capacity requirenents

8§12-221-6 Safety val ve stanping requirenents

8§12-221-7 Pressure reducing val ves

§12-221-8 Boi | er - bl owof f equi prment

§12-221-9 Locati on of discharge piping outlets

§12-221-10 Supports

8§12-221-11 Cl ear ances

§12-221-12 Exits from boiler room

§12-221-13 Combustion air and ventilation requirenments

§12-221-14 Gas burners

§12-221-15 Suggestions for operation

§12-221-16 Use of tinme clocks prohibited

8§12-221-17 Wel di ng

8§12-221-18 Rati ngs for valves, piping, and appurtenances

Hi storical Note: Chapter 221 of title 12 is based on chapter 377 of
t he Hawaii Occupational Safety and Health Standards, Rules and

Regul ations. [Eff. 7/11/74; am 12/30/76; am 8/22/77; am 8/1/78;

R 12/ 6/ 82]

8§12-221-1 Inspection of boilers and pressure vessels. Al
boi l ers and pressure vessels not exenpted by the law or by rules
promul gat ed under the law, and which are subject to regul ar
i nspections, shall be prepared for these inspections as required by
the inspector. [Eff. 12/6/82; conmp 12/6/90] (Auth: HRS 8397-4)
(I'mp: HRS 8397-4)

812-221-2 Boilers and pressure vessels inproperly prepared for
inspection. |If a boiler or pressure vessel has not been properly
prepared for an internal inspection, or if the owner or user fails to
conply with the requirenents for a pressure test as set forth in
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these rules, the inspector may decline to nake the inspection or
test; and the operating permt shall be withheld or right to operate
revoked, until the owner or user conplies with

the requirenments. [Eff. 12/6/82; conp 12/6/90] (Auth: HRS 8397-4)
(I'nmp: HRS 8397-4)

8§12-221-3 Lap-seamcrack. The shell or drum of a boiler or
pressure vessel, in which a | ap-seamcrack is discovered along a
| ongi tudinal riveted joint, shall be imediately discontinued from
use. Repair is prohibited. [Eff. 12/6/82; conp 12/6/90] (Auth: HRS
8397-4) (Inp: HRS 8§397-4)

812-221-4 Pressure tests. (a) A hydrostatic pressure test,
when applied to boilers or pressure vessels, shall not exceed 1-1/2
times the maxi num al | owabl e wor ki ng pressure, except that boilers of
| oconotives shall be tested to 1-1/4 times the maxi mum al | owabl e
wor ki ng pressure. The pressure shall be under proper control so that
in no case shall the required test pressure be exceeded by nore than
6 per cent.

(b) During a hydrostatic test, the safety valve or val ves
shall be renoved or each valve disk shall be held to its seat by
means of a testing clanp and not by screw ng down the conpression
screw upon the spring. A plug device designed for this purpose may
be used.

(c) The mnimm tenperature of the water used to apply a
hydrostatic test shall not be less than 70° F (21.1° C), and the
maxi mum t enperature during inspection shall not exceed 120° F
(48.8° C).

(d) When a hydrostatic test is applied to determ ne tightness,
the pressure shall be equal to the normal operating pressure but need
not exceed the rel ease pressure of the safety valve having the | owest
rel ease setting.

(e) When the contents of the vessel prohibit contam nation by
any other nmedium or when a hydrostatic test is not possible, other
testing nmedia nay be used providing the precautionary requirenments of
t he applicable section of the ASME code are followed. In these
cases, there shall be agreement between the owner and the inspector.
[Eff. 12/6/82; am 12/19/83; am 12/8/86; am and conp 12/6/90] (Auth:
HRS 8397-4) (Inmp: HRS 8397-4)

8§12-221-5 Safety-valve m ni num capacity requirenments. The
total mnimm safety val ve capacity in pounds per hour shall be
determ ned on the basis of the pounds of steam generated per hour per
square foot of boiler heating surface as given in table 221-1.
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TABLE 221-1

M NI MUM POUNDS OF STEAM PER HOUR
PER SQUARE FOOT OF HEATI NG SURFACE

Fi r et ube WAt er t ube

Boi l ers Boil ers
Boi |l er heating surface:
Hand fired 5 6
St oker fired 7 8
O, gas, or pulverized
fuel fired 8 10
Wat erwal | heating surface:
Hand fired 8 8
St oker fired 10 12
O, gas, or pulverized
fuel fired 14 16
Not es:
1. When a boiler is fired only by a gas giving a heat val ue not

excess of 200 Btu per cubic feet, the m ninum safety val ve or

safety-relief valve relieving capacity may be based on the
val ue given for hand-fired boil ers above.
2. The m ni mum safety valve or safety-relief valve relieving

capacity for electric boilers shall be 3-1/2 pounds per hour

per kilowatt input. [Eff. 12/6/82; conp 12/6/90] (Auth:
8§397-4) (Inp: HRS 8397-4)

8§12-221-6 Safety valve stanping requirenents. The marking on

safety valves and safety-relief valves shall be as follows:

(1) Safety valves for power boilers and fired pressure vessels
shall be stanped with "V' synmbol within the cloverleaf and

letters "NB";
(2) Hot water safety relief valves shall be stanped with "
synbol within the cloverleaf and letters "NB";

(3) Safety valves for |ow pressure steam heating boilers shal
be stanped with the "HV' or "V' within the cloverleaf and

letters "NB"; and
(4) Safety valves and safety-relief valves for pressure

vessel s shall be stanped with the "UV' synmbol within the
cloverleaf and letters "NB". [Eff. 12/6/82; am 12/ 8/ 86;
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comp 12/6/90] (Auth: HRS 8397-4) (Inp: HRS 8397-4)

812-221-7 Pressure reducing valves. (a) Where pressure
reduci ng val ves are used, one or nore safety or safety-relief valves
shal | be provided on the | ow pressure side of the reducing val ve when
t he piping or equipment on the | ow pressure side does not neet the
requirenments for the full initial pressure. The safety or safety-
relief valves shall be | ocated adjoining or as close as possible to
t he reduci ng valve. Proper protection shall be provided to prevent
injury or damage caused by the escaping fluid fromthe discharge of
safety or safety-relief valves if vented to the atnosphere. The
conbi ned di scharge capacity of the safety or safety-relief valves
shall be such that the pressure rating of the | ower pressure piping
or equi pnent shall not be exceeded in case the reducing valve fails
in the open position.

(b) The use of hand-controlled bypasses around reduci ng val ves
is permssible. If a bypass is used around the reducing valve, the
safety valve required on the | ow pressure side shall have sufficient
capacity to relieve all the fluid that can pass through the bypass
wi t hout overpressuring the | ow pressure side.

(c) A pressure gage shall be installed on the | ow pressure
side of a reducing valve. [Eff. 12/6/82; conp 12/6/90] (Auth: HRS
8397-4) (Inp: HRS 8397-4)

8§12-221-8 Boiler-blowff equipnment. (a) The blowdown from a
boiler or boilers that enters a sanitary sewer system or bl owdown
which is considered a hazard to |ife or property shall pass through
sone form of bl owoff equipnment that will reduce pressure and
tenperature so that:

(1) The tenperature of the water |eaving the blowoff equi pnent

shal |l not exceed 150° F; and

(2) The pressure of the bl owdown | eaving any type of bl owoff

equi pnment shall not exceed 5 psig.

(b) Blowoff equi pnent shall conformto the provisions set
forth in the recomended rules for National Board Boil er Bl owoff
Equi prent. [Eff. 12/6/82; conmp 12/6/90] (Auth: HRS 8397-4) (I nmp:
HRS 8397-4)

8§12-221-9 Location of discharge piping outlets. The discharge
of safety valves, blowoff pipes, and other outlets shall be |ocated
and supported so as to prevent injury to personnel. [Eff. 12/6/82;
conp 12/6/90] (Auth: HRS 8397-4) (Inp: HRS 8397-4)

8§12-221-10 Supports. Each boiler and pressure vessel shall be
supported by masonry or structural supports of sufficient strength
and rigidity to safely support the boiler or pressure vessel and its
contents. There shall be no excessive vibration in either the
boi l er, pressure vessel, or connecting piping. [Eff. 12/6/82;

DLI R 12-221 Page 4



comp 12/6/90] (Auth: HRS 8397-4) (Inp: HRS 8397-4)

8§12-221-11 Clearances. For boilers and pressure vessels
installed prior to July 1986, a reconmmended cl earance of 3 feet
bet ween the top of the boiler proper and the ceiling and 3 feet
between all sides of the boiler and adjacent walls or other
structures should be provided. For all equipnment installed after
July 1986, refer to applicable sections for specific type of
equi pment. Boilers and pressure vessels having manhol es shall have 5
feet clearance fromthe manhol e opening and any wall, ceiling, or
pi ping that will prevent a person fromentering. All boilers and
pressure vessels shall be so |ocated that adequate space will be
provi ded for the proper operation of the boilers and pressure vessels
and their appurtenances, for the inspection of all surfaces, tubes,
wat erwal | s, econom zers, piping, valves, and other equipnment for
their necessary maintenance, repair, and replacenent of tubes.
[Eff. 12/6/82; am 12/8/86; conmp 12/6/90] (Auth: HRS 8397-4) (I nmp:
HRS 8§397-4)

§12-221-12 Exits fromboiler room (a) Each boiler room
contai ning one or nore boilers with a total of 500 square feet of
heating surface or nore shall be provided with two exits. These
exits shall be renptely | ocated from each other and have doors that
open outward. Each elevation in this boiler roomshall have two
nmeans of exit, each renmptely | ocated fromthe other.

(b) All exits fromthe boiler roomshall be made safe and
conveni ent and kept free and clear at all tinmes. [Eff. 12/6/82;
am 12/19/83; am 12/8/86; am and conp 12/6/90] (Auth: HRS 8397-4)
(I'nmp:  HRS 8397-4)

8§12-221-13 Conbustion air and ventilation requirenents.
(a) A permanent source of outside air shall be provided for each
boiler roomto permt satisfactory conbustion of the fuel and proper
ventil ati on under normal operating conditions.

(b) The total requirements of the burners for all fired
pressure vessel in the boiler room nmust be used to determ ne the
| ouver sizes whether fired by coal, oil, or gas. However, the
m ni mum net free | ouvered area shall not be less than 1 square foot.
The follow ng table or fornula shall be used to determ ne the net
| ouvered area in square feet.

(c) VWhen nechanical ventilation is used in lieu of subsection
(b) above, the supply of conmbustion and ventilation air to the boiler
roomand the firing device shall be interlocked with the fan so the
firing device will not operate with the fan off. The velocity of the
air through the ventilating fan shall not exceed 500 feet per m nute,
and the total air delivered shall be equal to or greater than shown
in table 221-2.
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TABLE 221-2

I NPUT REQUI RED Al R M N NET LOUVERED
BTU/ HOUR CU FT/M N AREA SQ FT

500, 000 125 1.0
1, 000, 000 250 1.0
2,000, 000 500 1.6
3, 000, 000 750 2.5
4, 000, 000 1, 000 3.3
5, 000, 000 1, 250 4.1
6, 000, 000 1, 500 5.0
7, 000, 000 1, 750 5.9
8, 000, 000 2,000 6.6
9, 000, 000 2,250 7.5
10, 000, 000 2,500 8.3

(BTUH / 10,000) x 2.5 = CFM

[Eff. 12/6/82; am 12/8/86; conmp 12/6/90] (Auth: HRS 8397-4) (I np:
HRS 8§8397-4)

8§12-221-14 Gas burners. For installations which are gas-
fired, the burners used shall conformto the applicable requirenents
of the Anerican Gas Association or the National Fire Protection
Associ ation, or equivalent. [Eff. 12/6/82; conp 12/6/90] (Auth: HRS
8397-4) (lnmp: HRS 8397-4)

8§12-221-15 Suggestions for operation. It is suggested that
t he Recommended Rules for Care of Power Boilers, Section VII, and the
Recomrended Rul es for Care of Heating Boilers, Section VI, of the
ASME Code be used as a guide for proper and safe operating practices.
[Eff. 12/6/82; comp 12/6/90] (Auth: HRS 8397-4) (Inp: HRS 8397-4)

8§12-221-16 Use of time clocks prohibited. The use of tinme
cl ocks or other devices for automatically starting up or shutting
down a power boiler or a heating boiler which produces steam shall be
prohi bited. [Eff. 12/6/82; conp 12/6/90] (Auth: HRS 8397-4) (I np:
HRS 8§397-4)

8§12-221-17 Welding. (a) Al welding performed on boilers,
pressure vessels, or piping covered by this chapter shall be
perfornmed in accordance with the applicable sections of the ASME
Boi |l er and Pressure Vessel Code and ANSI/ASME B31. 1f.

(b) Each enpl oyer or self-enployed welder shall record in
detail and shall qualify the procedure specifications for any wel di ng
procedures. All welding performed in qualifying a welding procedure
shall be done in accordance with the procedure qualification.
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(c) Each welder and wel di ng operator who wel ds on vessels or
pi pi ng covered by this chapter shall pass a test described in the
appl i cabl e code for performance qualification. The essenti al
vari abl es and test results obtai ned by each wel der and wel der
operator shall be recorded in the performance specification. Each
enpl oyer or self-enployed welder shall maintain a record of
procedures, including the essential variables, under which welders
and wel der operators are exam ned, and the results of the
exam nati on.

(d) Fornms for recording the necessary information for wel ding
procedure specifications (WS, QW 200.1), procedure qualification
records (PQR, QW 200.2), and wel der performance qualifications (WQ
QW 301) shall be those suggested in the applicable codes noted in
subsection (a) or other types approved by the departnent. These
records shall be certified by the enployers of contracted wel ders and
shall be accessible to the authorized inspectors. [Eff. 12/6/82;
am 12/8/86; am and conp 12/6/90] (Auth: HRS 8397-4) (lnmp: HRS
8§397-4)

8§12-221-18 Rati ngs for val ves, piping, and appurtenances. Each
val ve, pi pe, and appurtenance shall be capabl e of wit hstandi ng the
maxi mumwor ki ng pressure and t enper ature of the boil er or pressure
vessel onwhichit isinstalled. [Eff. 12/19/83; conp 12/6/90] (Auth:
HRS 8397-4) (lnp: HRS 8397-4)
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